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Abstract of JP2000049656 

PROBLEM TO BE SOLVED: To provide a short- 
distance radio data communication from a central 
control point (interrogator) to many inexpensive 
end points (tag). SOLUTION: A tag 105 uses a 
modulation back-scatter method for a 
communication from the tag 105 to an 
interrogator 103. A new down-link protocol is 
used for data transmission from the interrogator 
103 to the tag 105 and a new up-link protocol is 
used for data transmission from the tag 105 to 
the interrogator 103. Either protocol resends 
messages which are neither confirmed nor 
answered at random by using back-off/ retry 
algorithm. The transmission capacity from the tag 
105 to the interrogator 103 is improved more by 
using up-link subcarrier frequency-division 
multiplexing. In concrete, the tag 105 includes a 
sensor for temperature, smoke, or living body 
information and sends its output to the 
interrogator 103 with an up-link information 
signal. 
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-£\ f/10 5l±, j«M«f^xn7M+u 
j (<I,Z-Tj(42T-£>4) Cfc^tffy'777'jy7f 

—9 5 0 2 2riSfiL. ^10 5(4. ftco^y y y? 



5HlJCiS¥5 0 3i^'(^D7 b i +u a + 1 
j(42T"&4) ^7£L<Sff$tL4it^y^>"f-S. 
IE L < Sfl £ #tfc*£ . TvTV y9 7-'- * SiTn b 
0 0{4iE«l*T-r-l», j*fi$#l-£ Jm<7)T>yy°V 
y9?—9 5 0 2^ 7-t-y'W^f Wc^Lti/7y 

y y^ilBJE55 0 3*«sfi Sft&i**^ 777U y 

9'f~9^mTuhzi)V5 0 OJlRflfiRTfi^Sfl 
[0017] mz. ±EtfV?5.X— ^fD^fcOWCK 
y ^ ^ n b r?;|^ 5 0 0 A*^T t ft (tfUfSr 6 
N„(i, Ai 4 0 3t5?*S#l4»*iarC*t 

ATli, -r— ^(4, ^ y^n^-^ 1 0 3tc4-5Tft® 

rys'-y f-MSj iW^t— KOT7 >J ^— g ycO^-^-, 

^ of 'jj*(4^*6 & #14 a*r - ^^itaw * y 

»Cl±=Srv^ft, 5- tcDffi{4^£D:?^<-f 4^h^ 
^TffiT*4. ^co**^-. H5^Tabrj;P3<^>ft< 

{4\ Ji45^L<^§#!4„ ifltiD, 05^7° 
o b r77U3£j«i«4 5 mm 0 M$#L4 . 

[0018] immMiiisyit&kxfJ y^i-x] 
^fyfoy-^i 0 3M7 b^'Hl<7)J;3ft^4ii^ 
tc#4t"4 tffiS-T4 . SI*0-^ yfay-? 103O 

co99 i o 5 toiEmftaft^-tos*tp 1: i7:'iT#?n4<i 
t *mtt 4 - 1 *f*iiE-r 4 <r t 4 . mmnmm® 
mzm?Lx, yrny-9 1 03*^^7 

t*L—Vtfi97\ 0 5tcJ;oTiEt<SffS 
#L4ih^$>y, tfz. n^>971 0 5*^(7)r>y7° 
y "y-fc— io&ssgttfW yfoy- ^ 1 0 3(:io 
TIEL<gft$#l4ih^S>4 <> ±R0)Tv7VWf 

—93mruvzvv5 0 oti4. ^yy y^affljes 

5 Q3\m^.cr>99\ 0 55gt'i*fi§#tTV^4 0 

0 3 t/^cD^co9*'y y y y ^Wfgjcs® 503 zmm-t 

[ooig] ^jgcor^y y y^siis^s 0 3 $riMfi 
-T4-f yfn^-^ 1 0 3to«*, ^^"1 0 5c7mm. 
wx,\syjn\z-foh-i y^y-9 1 0 3izfsmti. 

znZolizmm&WR-t&Z.kliZJ:'*"*:. ^yxri§ 
Mi4it^-r4. *%B^aW^Atc:. m&cr>99°l 0 
5^4E^iiff uy^co^ yf-uy—9 1 0 3(4f -^T 
mt9^y 'J y ^WIISJEg 5 0 3 LX V ^4 f: {RS 
■TS. S^tc. ^#i^«Mfi(4fflStcT*LftV^tS- 

ffiiiLfttmsfft^ftw mm. r^yuy9mm 
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@5 0 3{i, ±ib^j:^(c. mm^m <am> &m^x 
w&a yfoy-^ i o 3 ommfimrji thorns, a 

[0020] [^yijy^f-^S]iKt. t-^ 
iMyfny-^ l o 0 5^.iiff§ix-S>*i 

A-6 0 0«WSHt*4. £03*^ 

0 3ti, x-?£;^-y Mfc; («63K*#) U -r— * 
<?>rt*rv b£. myy?NAX07 b i 4 0 1 

t,z m^fz lot. tieU Wi/pWtZfoh -f^X co a 
yfoy-^ i o 3^yy y^jUfitiffls^^® 

■§» fcW< ^ y 0 2 £SSfl Lid 

^VU^^N^n? b i ff£\^X^&b 

—9b 0 2£r;M AXn-y b i T'jSfi-TS. ^"10 5 
t±. l lcor'>y | J>'^r-^6 0 22:SfI-ri>. lit 
U» ^/10 5 Aif^y 'J y i?f-^ 6 0 2 * at LT 
* ■y-te-i^iEL <a®S*ut*»if 3 s&»*TOe^-ft«fc 

1 7b-A i 4 0 3<^%<0&fflt:mthk.Wfeth 
CW±. ^'l 0 5 flCDTtHr -yHf 3 0 5£M >7"n 

^ 1 0 3|*I<7)Ta-fe-y-tf2 0 OJiifBtJrCttSrOi: 

v^ffijetcxcJvvTn*) . ace T-yTvytmmm 

§6 0 311 ^/105H^fyfoy-?103^ 
UXP7b i + lT3SeS*L*. ^fyfa^lO 
3 ( 9 A Axn >y b i + 1 tr v 7 U y ^5gf2JtE^ 6 0 
3*5tiS-r4£fc*3W*LTV>6. ) 14. T'yT'jy? 
WISJ£^6 0 33&*jEL<Sm SiiJtA»if 
4 . T'yT'Jy? BUSIER 6 0 3 jWE L < Sft § fl-kM 
>f yfo^- ? 1 0 3(4^y >J >?mum&6 0 
7Z99°i 0 5^.}Mfi-ri> o zngMtnyrryvyrii 

mj&g6 0 7£0SWi4. S^tTyTU >-?*IfgJfcg6 
0 3^ yfe-^'SrMfi-rS^^V^tSr^^'l 0 5 

■y-fe-i^ -r^fe. ^yyy^f-^602, r-y 
r 'j >^5iigjtE^6 o 3 , aj:x/y^yu >7muj£M 
6 0 7 ^'-r^T je t < sm^tifzM^iz . ie l < ftwr 

4=— STOW&^FSSfl.*. i^>T, >fVfny-^ 1 0 
3ts£Vf?l 0 5tt^-«t«>aBR^>U (HI* 

?t ) r /b 3" i> xa Srf ifflt h . 
[0021] y^yj >-^x-^3Mii*fi^T6 o 1 
&4 , -f yfny-^ i0 3ii aBSor^y y9 
f-9 & o 2.x -/^-'jcomm^^yy^—^^, z 



ft&ff^fcft. ^yfoy-^i 0 3tt KWowpft 

ftaJb^^iSfft-fe-yhclk (k=l K) ifHM- 

4. fcrtfU d k {4. -fevb (1, N D ) ftX'yy9'Mz 
fifth. d k <7)fI^M i 93ML{4^<. d k <7)ffi{4. (1, 
K-l ) rtK*4*i4kfc*tL'Cd h+1 >d k i::ar4J:'3 
£MJ¥tt\?ti>tL&. ^5-X-^N D «. JJEW«5^- 

k=l, KicMLT^-^AXC/'y b i +d k (Ci3(t 

S^yj y9<f~9 602* -y-fe— i^'tfOiiUlSrX^^ 

9"*? yyy? x — 9 6 0 2* >y -fe-^'{4«^cos§ ^ 
yyy?^AXn-ybi40 1fS£fI£tl£„ djSr 
ltt Ss&»ir d jWiTn b 3;bT14^7V a . 
Z o LT. K»^yyy?f-^6 0 2^7t-y 
^^^S-b'y b^'Xiry^-zb^^S. 
[00 22 ] ^y'J y^r 1 "— :?3cJ&Tnbn/b6 0 0 
T'i4, N D i3j;tA'K(?)atRi4 s _hia<7)T y7U r~ 
^3C^7°ob3/b50 0t:tJftSN D tJ it/JCOSlRi: 

Kfflcoy^yv yv-r—yb o 2^>y-t— ^iHfl 

4 . f^yV y9f-9 6 0 2* y-fe— i^W*3Sfirf: 
e ^^"1 0 5i4. MfI<7)T-yry V^ffifSJE^6 0 3 
^ -y-tr— ^(?)jIftS:X^-^A— rtL^cOT-yr 
U y^flBB!KS6 0 3^ -y-fe— >fJ4— JRfc, ^-f AXO 
•y b i +d h ^^Xn7 b i +d k + 1 ^H. tth 
2-30^|&gt<^''7>' i ;>'^7 ; -^6 0 2^-yfe- 

N D /Kfcaa?-r*ctt±£«wc**#, -^(4n ud c7) 

jSlRiftW— M^jfi^V*. N D SrKffl<73 7l^-A4 0 3 
(50-fe-y bt^SUL^-^. .IfL^^KfflCO-fe -y h«a 
^tC^-iix4 7l^-A4 0 3C0«{4N D /KT-J) 

[0023] ia6tci3v^T. ^yyy^f-?6 0 2 

a^yt-y'liNA^n-y b i + d k fcMfIS^l4 . 
^/105 ifi-f^yy y^^—9 602a/ .y-fe-y^ 

yyy?f-?602^7 -fe-yssE t < sars t « 

S^-S. -t&b. 7/10 5(1 MlOTv/'Jy?! 
ISJE^6 0 3* v^—Vcrmi* ?*dri? x.—)V~th » Z 
K\±. ?7'105t>\ WWtS&R-fevhu. (m = 

1, M) £ft*Tr4£ftJt^-!>ifc(Ccfc-?Tfi* 
fL4. fe!t*L, u m (4. -fe-yb (1, N UD ) ftt^yf 
Afe^flfU, u m c?)ffltcM l 93gU4^<, u m <7)fifJ4. 

( 1 , M- 1 ) rafc**fLftmfc»LTu B+1 >u.i:5r 
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C9ffi£fflWt. £'<S9^W AXD 7 h i + d k +u,tr7 

y°v >?mm^6 o 3 &s*ft-rs#>£&5rr&. mm 
<?)T"/y°v>-7m%jfc&->< -y-fe— syoa %<r)im ( 6 0 

3 afc it>*6 0 3b) ^\ EI6«^^ AXn -y hi+d 

[0 0 24] -fy^u^'— ^ 1 0 3i4. NA^oyh 
i + d k + u 2 1/Zt6 If&Tv 7° U > y^fatSl^ 0 3 b to 

— ?103fi. y'-f^n-y hi + d k + u 2 + l^fcV"* 

coyiyyv ytm&m^e o 7 a Sriifi-f & » i 

cor^ > U >-^5HSJE^ 60 7aiij'/10 5tJ;-9T 

[f 6 0 3 c ) cDiMflS-^y-b/b-TS. r^yjy^il 
fgJE^6 07a^ -yfe-^'iEL<gff ZtvZfr-otzM 
>f y^n^-^ 1 0 3(4. i^<50T-yTU yy*5MSJS 

§6 0 3c^iEL<sm-f--s.t, ho—myvyvy? 

yV y?f—9 6 0 2. T-y 7° V yfmiJfe^-b 0 3 . 

akt/y^yy ytmtfc^e oi^ti^tico* -y-t 

- s>>'ie u < s ft h & xwm-t h . 

[0025] [^v-t-^jt] mz. y^y^y^a 

i. XfT >y T U y ? ^m^Jb^tg&fSjfi^ot ^itt 

^y'jy?f-^60 2cr)m^tzmtr i yyv y?m 

750 2&£VT'yy ) jy7mtm^6 0 3 izmt T-y 
Tvytmmzm^^zt tftiffiTfc &£d %mmz^ 
^xmw-tz>. 

[00 26] H7t. i/ffiiH70 

•tS^ -yb— i^-b^y hiSit/b'-y hf£2r^LT^ 

-y-b-;y(4. 7'J Tyy")Vl 0 1 #>£>£n^ Z> , T 
'J7y77P7 0 lfcj: 9. 0 5cr>7n-y7m9M 

m3 oA\mmthzbt^m.b^:h. mz, ys-#- 

3-F7 0 2J4. ^■y-fe-^H^x-^tfOlB^^^ 

,6T-$> 5 ** , ■> tC*E|| p y ijft ^ ^ § -t^x CO -i y-f 
n^-^ 1 0 3tiMLT. ^fyfof-^ID7 0 3-fe 
^yM*jcof-?ll -fKxcoj y^ruY—9 l o 3 

tmmzmt^xhttim-xh k> . * o ?%^m&iz 

ibh'J £5lz=F&-t&c\blz%l» mz, mm%&7 7* 

{4^ >y -b— ^\ ? ^ I D 7 0 4 , ^7-fe-y'i*')yJ ? 7 
05. cBitX-X -y-tr — ^f- ^7 06tV^5 3K07 
<i — ;l^K^§^XTV^ 0 ^ -yfe-iy'! ^^'1 D7 04 
f4. ^ -y-b-y'lcDSfcfeO^'l 0 5comm*rXfo 



* -/-t — i/ifi^y?! 0 5J4. SlfSlE^il^^ 
X - 9 * -v -fe - iy'tdtf LT ^ $ h fcft (Cffl A, tlS ^ 

^7-fe-y'if-?7 0 6(± 
^<50T-^r$>-g>„ 77'Jt---/ 

3 y«#tttcte#fc § t>izjz£ <-th i 1 1 ^rffi-c* 

|3]t3 007 >f-;WK7 0 4 . 7 0 5. fcM7 0 

I^I^Ill,. CRC7 0 7(1 ?/10 5i\ 

y U y 9 * >v -b - iSifiE L < gff $ ix/c ^ -5 t ¥!J 
S-f £ £ t -I) =t 3 \ l Z~t&izWzm\ihiX%> 2 4 b' 

v b com K> ITiEW-f-C R C X'fo h o i^Mt^ $ &X'fo h 
H7fcJ;tX8cO^ 7b-yiiltIU^ix5h'7 h 

{j\ 64, o o oiiJ; o t>^<^^^"i o 5 ^^^thy 

Xr-AXU. 16t'7bJ:D^<«b7«i\ ^ y-fe 
-y'i?y'ID704^ i; IZ&mTfo & . * v -fe— ^ -r 

-^7 06 <?)Hf -f Xti, #^i|fgJiG^<7) ± a =5r^*tc 
^t^yijy^y! 'yb-^C*fbTl5ff-§tlT^ 

4. ffi^rruir-y 3 yT(i y^y^y-m^zz 

^t,z%<<7)T-?cD&m%<&mt-t&z\ti>fo&, 

[0 0 27] i8C, 777'jy7/7b- iSffiM80 
0£M3ir$-$. 7'J7y^8 0 1 fci^^-^-n- 
F 8 0 2 14. 7*?yVy9* -v -b-^ffijt 7 00tNt 
iff5<7)t<7)T-^S„ ?/ID803ll ic^^-y-b-iy 

SrsimL-r^s^^i o 5«iDtis. ^•y-b-iy^ 

■i 78 0 4 (4. >! ^ -y -b— istf?— ? * ■/ -fe— ^'T"^ 

^->y?8 0 5)±. ±IE^>y^— i Jf) i 7y91 0 5 i: 
PlS-CftO . HBjeS* t H*«9.X -yb-^tcWLT^? 
ixSJ; -5 \,z-thtdsb(r>h<ryx:tih . -y b— >-'s o 
6J4H^O-r'-^T-* , 9. i<D*^fc:«l hT* 
^>„ CRC807I1 >OfOf^l03^ ;«^< 

[0028] f±^r^.s &x*fchtp, iMznyiyyv y 

7 A >yt- : JffiM7 0 OtsXX/TvyV y7j<-/^~'J 
ffiit8 0 0SrfflV^T. (Witt777!)^ 
f-^5 0 2*3^^7* v7V>? 0 3. 

t= |b|«I t />7yyy?f-^6 0 2fcJ; tx y ^ yyy 

^*OA-K^x7. 7r— A^iT. S>4V>i4V7 
[0029] ^yijy;^7-t-yii7 0 0 

fcit^r-yTUy^^ -y-b— sy«jH8 0 OtfO^-f sy/ 

^T- Kigali: liHRfc. XT-iSjL-foZtitzl 
~z>cr)j< •yt—i/comi'V%biXc7)* v-t—ycrmimtc?) 
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4, 

[0 0 3 0] [>f>^!J-7'f-^]^7'fe-y* 

>>y^7 0 5 Sit/;* -y-t-iT^y^ 8 0 5(4I2TR0 

OOtfcV^, 771 0 5tt7'y7 | jy^f-i'5 0 2 
^.y^—V^mw^h, -e<JD^>y-b— i^ttJ^T. *>y 
-fe— ^^>-^8 0 5J48fc"-y b<7)ffl2r#tf<> ^fO 
y— ^ 1 0 3**777yy?f-? 5 0 2tjtf45Slg 

m®&^&tzMz9*7>v > 9mm® 50 3%m®t 

&k%. ^7t-y',*W7 0 5f4Plt8t:>y bCO 
2^>y-fe-^>"?ilSJ£^ix^.„ £C97°a-t:X(4, ^ 

[00 3 1 ] Z.<nWl£ SJ 3-X.li>tl&b* TvTV>9? 
4. £<7)fflT14, ^"1 0 514, SfiftO'T— ^'^v h 

yfO^-^ 1 0 3^fif 4, ifL^WN°ir.yh 

£ T >y 7° >J f ? T - 9 k 9 0 2 *5 i V 7 -y 7° U y ? f 1 '- 
7k +1 (904) tHf^« S^-f^S ^X'hhifi, m 
5*Jj:tfH7j&»£>, 7'?yy>'?x-7«jg7 0 0(4, 

mtrvyv y9mmm®5 o 3Ta»<>Hinu6S£-*- 

+ uit'7v7'J>?f-?k9 02l^f yfnf-^ 

i o s^iUfrr-s.. 99\05\t. ?uxo7M + 
u i + 1 fc^y y waies 903 i t 

L#>U £<0%#, c\comtmmtlEL< 

wssfi^^fije^-* . ( 9~*?><j>9mtm®9 o 

3^fi^fiSc^(4, 4* yfn7-^ 1 0 3^777'jy 
^f-7k90 2 cDSff l^Ut Ltz Ztlz£&Zti>Jb 
0 , Si 4 V ^(4, ^7105 jE^i? > U y^UfSJCE^ 9 0 
3«Sff^IAL^ii:tJ;Si t t,Jb5. ) £<?)*§ 
-£\ 77l0 5(i, Jjcfc, 7 77 , 'jy?f-3'k+l 
(904) Sriifi-rS £ t £311^4 £ t 4 o & 
9 9' 103 ifi9*7 > V y?HB&J88 9 0 5 &9tmt 

?«BJG£9 0 5(4, 77T'jy?f-^k902^L 
<«777Vy7f-^k+l (904 ) £ feti-f^ 
£** L T 4 £ i: 3&*T" § 4 o £ £0 4 3 £ 

[0 0 3 2] 777U^^7-b- ^fg}a8 0 0*^ 1 

o<7)T >y y°vy9 mm® 6 o 3 flx-asco^ yjy 
^-r-* 6 0 2^ -y -b-isizm-zmmmz-vx- h 

'J y 7 -r— ^3E*ft 6 0 0 fcfcfflv^ft i k 3&fsTIET& 4 . 

[0033] [ msmsmxc -777^; saots 



±] ^yfD7-71 0 3H^7l 0 5^i*fi3ft.4 

1 *)&«?)'r—?-ti t 9'?l 0 5K^fyfn7'-71 0 

3ss.mmzti&-tyy-*v hv-^^io*— ss^tt 
^-ygy^tit r-yryy^miSfiT^-ti: 

4 0****0 "C* 4 . £ « 4 d 3r^i«2£«W 1 

(4, T -y 7° 'J y 9 -r - 7 5 0 2 ff-^CO-f - 7L^-h£it 

^j±co®A&£vuyi;&i&TZ j t£z>-*imm i fo&« >■ 

kTfeS. H3tt5l^T, JfiS3?tjg3 0 8l4, ^^-r 
'J Tft-t 3 0 8a . »88R^S^tC*S V^T , 

jgM»iS3 o 8 14. war^-^-v y rjaMS^-fe ^ h 
^ -5 ^cov^-rticD-ty-y'^r -v y rjgjft^^ ^K-ri. <r 1 1> 
^r#i-e&4„ £<7)robrj;^*s^-. ^777'jy?^ 

■yfe-i>' (Witf, 7»7'J^f-^50 2fe4V>i4 
777'J y^flligjEig6 0 3 ) t^LT, ^(0-9-7-^ 

•v y raaafc&* , h^sjis 3 0 s t i ^ t , -e ^^rt^ 

^7"^r ^ y TjaiSfAW -feyNK^y ^ (CSJK § fL 4 

t«S-T4» -^coJi^r, y°x=thzjMi. ±MZkfflNi&t 
ff-T4, 

[ 0 0 34 ] Ell 0^. -t77^r-v U Tfl^- 1 0 0 0<?0J1 
jftSfc^ISS:^. 7710 511 nffl<OTfTK*HaBB»» 
^^4-b-y b* 1 ^, •9-7"^f-vyTfl^'3 08 a ( (1, 

n) mzHr£ti& i izttLX f si i:n?^) S:MKt-4» 
£<7)^. n«4"Cf5jWr*^^l 0 5j&», UtT'yT 
ijy^NAXOy h i 4 0 2cr>fEHzTv7 ] Jy9iE-f§r 
(T-y7°y V??—* 5 0 2i^(4T-y7°y y^flfflUB 
^6 0 3<J0^-T^) SrMft-r4£tjtJ { T'S4<, -fVf 
nT 1 -^ 10 3tl ^flTyxT-2 0 6T\ n»7v 

ryy^m-^^#tfm^-3 0 1 a^gfit-4. lna2 
o 7 (4 , rf mmkT^mmn & jww 4 . n:^ 5 ^ ir 

2 0 8(4, *^7^f V^iS^fflV^TSIifl-^3 0 lafc 

{4. «ws#ufefi#«i mm) axx/Q {WM) m& 

M2com^2 0 9Tm$ti&. Hi 0(4, 14 
7^{4Q«V^'f : tl^<7)^-r^;l-^-t4fI^2 0 9t0ffi)g, 
Sr^-To ^m-^OWJSffiti A fl004T£>5.S51-9- 
7^'J7fifli (f sl -Af/2) ( f a i+Af 

/2) t-cizhti*) , Sl2^7'^^yrfi^i4 (f s2 - 

Af/2) ( f s2 + Af/2 ) 4T"(;i?7c^, ^t' 
-§■(4, (f sl -Af/2)H(f sn + Af/2)tt 

cDi-y^'rt(c-^iti,4„ <XC 7 ^;P^mKtl2 l OS- 

ffl v ^ , £ <?o is y itcom. icom^- & 7 a >v 9 m^-t 4 . 
mz, y-y**VTm.M%s2 1 2(4. n»t7^-vy 

Tfg^3 0 8 aiC^I§^n»777 l J VtHlftt 

m^z Mftiizmr 4 £ t 4 . ^7"^ ^ y rati 
^2 1 2i*kc(4, 2-w&m%mmi s $>&. -ttb 
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-»f 7** ir 'J Tfl^ 3 0 8a j&» feffl fgjl^ 306 

SP) fcSl«7-f-/PF7n/5-?/iVf-hTV-f 
(FPGA) -CfSgWCa*. #-f7'^'JTft^3 

0 8a KJttSf 4 VflVV 4 )V9\±^ +f 7'^-r U Tff 
■f-3 0 8art^llfi§iX-g,, ^RJf. H 1 C0-tf7"df -V 
'J7*fI-§-3 0 8a£*fLT. 7-f;k?ii (f sl -Af/ 
2) t (f sl + Af/2) ^^SiMil^S-tirS, 
•9-^-rUrflOHl2 1 2<7)p*H£0l l&xt. A7J 
ff-Sf-2 1 m, IM&ni&kVQcrM-frtni-v^VZ-S 
tfo V"7*-YVT7 4fi'f 111011 +f7'^-f 'JTfl 
?308a (f sl , 1 0 0 1 ) Izm^CD? 

S-|f3 ( -r^r*>*>, iiia ( f sl -Af/2) b ( f sl 

+Af/2) ^ra^ja&asrittss-frs . yr 

7 >r /l^ 1 (1110) Officii. ^7"^ 'J TfiCKIS 

1 (1120) tzmztiz> . if 7^ u ratfgft 1 ( 1 
1 2 o ) 14, urm# 3 0 8 a 3 
o 6 saw*-*. iotstcfflP^ 
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